The objective is to determine the influence of the physical exercises modes on effectiveness of motor skills development in 5 th -7 th grade girls. materials and methods. The study involved 5 th grade girls (n = 28), 6 th grade girls (n = 28) and 7 th grade girls (n = 24). To solve the tasks set, the study relied on general scientific and special research methods, methods of mathematical experiment-planning. Studying the influence of different variants of the educational process structure, namely: the number of repetitions (x 1 ) and the rest intervals (x 2 ) on acquisition of the technique of physical exercises performance, provided for achieving the objective. A full 2 2 type factorial experiment was conducted. The 5 th -7 th graders were divided into training groups according to the experiment plan. In total, there were twelve experimental groups organized, four in each class. results. The analysis of the regression equations shows that the rest interval between repetitions (x 2 ) has the greatest influence on teaching 5 th -7 th grade girls physical exercises, with the number of repetitions (x 1 ) being of somewhat less significant influence. The relation between these factors (x 1 x 2 ) has a considerable weight in teaching to "rope climb in two or three sets" and to do a "pullover mount with a swing of one and a push-off with the other leg". conclusions. To increase the effectiveness of teaching 5 th -7 th grade girls physical exercises, the number of repetitions in throwing exercises should be increased to twelve times, and the rest interval reduced to 60 seconds. In the 7 th grade, the number of repetitions should be reduced to six times, and the rest interval -to 60 seconds. The rest intervals in the exercises: "pullover mount with a swing of one and a push-off with the other leg" and "rope climbing in two or three sets", should be reduced to 60 seconds and the number of repetitions -to six.
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Introduction
The process of teaching physical culture in a comprehensive secondary school requires seeking out rational forms of training organization and planning (Krutsevych, 2006 ; Krutsevych, Napadii, Imas, & Trachuk, 2016; Krutsevych, Т., & Trachuk, 2017). In physical education, the study of physical exercises is the core of teaching, as the motor activity here is an object, a means and a goal of perfection (Chedzoy, 2000; Kapkan, 2013; Lopes, Stodden, & Rodrigues, 2017) .
One of the most effective methods of learning the regularities in teaching physical exercises is mathematical modeling, which is a combined link between control and improvement of the effectiveness and quality of the teaching and learning activities, reflects the most important features of the object, and allows to describe the specific processes and narrower aggregate phenomena (Khudolii, & Ivashchenko, 2013 (2016) point out that determining the optimal rest period ensures effective implementation of the learning objectives. Ivashchenko (2016) considers it necessary to properly proportion both the rest intervals and the number of repetitions of the exercise in order to achieve quality changes in the children's and adolescents' bodies.
Thus, the possibility to determine and vary the pedagogical actions and to change the pedagogical conditions of training largely conditions the effectiveness of physical education. This implies the necessity to develop scientifically substantiated recommendations for modes regulation in teaching 5 th -7 th graders physical exercises.
The objective is to determine the influence of the physical exercises modes on the effectiveness of motor skills development in 5 th -7 th grade girls.
Materials and Methods
Study participants. The experiment participants were 5 th (n=28), 6 th (n=28) and 7 th (n=24) grade girls. Children were fully informed about all the features of the study, and a signed informed-consent document was obtained from all the parents.
Study organization. The following research methods were used to solve the tasks set: studies and analysis of scientific and methodological literature; pedagogical testing, pedagogical observation, timekeeping of educational tasks; pedagogical experiment, methods of mathematical statistics, and methods of mathematical experiment planning.
In teaching, the algorithmic method was used. The educational programs were developed for physical exercises being learned by 5 th -7 th graders at physical education lessons from the "Gymnastics" and "Track and Field" Sections. From the "Gymnastics" Section, the 5 th grade girls learned to perform an "across squat mount onto the vaulting buck -arched dismount", "rope climbing in three sets"; the 6 th grade girls learned to perform an "across straddle vault over the buck"; "rope climbing in two sets"; the 7 th grade girls learned to perform an "across squat vault over the buck", "back rise on forearms from support" (boys). From the "Track and Field" Section, 5 th -7 th grade girls learned to perform a "running throw of a small ball to a range" and a running long "squat" jump.
The level of proficiency in the physical exercises performance was determined by the alternative method: "performed" or "failed". The schoolchildren had five attempts, their performance recorded in the protocol. A technically correct performance of the exercise gave them "1" point; a failure to perform the exercise gave them "0" entered in the protocol.
Studying the influence of different variants of the educational process structure, namely: the number of repetitions (x 1 ) and the rest intervals (x 2 ) on acquisition of the technique of physical exercises performance, provided for achieving the objective. The 5 th -7 th graders were divided into training groups according to the experiment plan. In total, there were four experimental groups organized in each class.
The conditions for conducting the factorial experiment are presented in Table 1 . The bottom and top levels of the factors were chosen based on the data provided by Khudolii and Ivashchenko (2014) , Ivashchenko (2016) , Chernenko (2015) , and were limited to the lesson framework.
Statistical analysis. This paper used the methods of analysis of the results of a full 2 k type factorial experiment (Khudolii & Ivashchenko, 2014; Ivashchenko, 2016) .
The study protocol was approved by the Ethical Committee of H.S. Skovoroda Kharkiv National Pedagogical University. In addition, children and their parents or legal guardians were fully informed about all 
study results
The dispersion analysis results indicate that the rest interval between the approaches (x 2 ) affects the effectiveness of the process of teaching 5 th -7 th grade girls physical exercises by 49-87%. The effectiveness of teaching to perform a "running throw of a small ball (weighing 150 g)" depends on the number of repetitions (x 1 ) by 23-49%. The effectiveness of teaching to rope climb (5 th and 6 th grades) and to do a "pullover mount with a swing of one and a push-off with the other leg" (6 th grade) depends on the relation (х 1 х 2 ) between the number of repetitions (х 1 ) and the rest interval (х 2 ). The effectiveness of teaching 7 th grade girls physical exercises depends on the rest interval (х 1 ) by 67.98%, 83.35% and 79.1% respectively, and on the number of repetitions (х 2 ) -by 31.57%, 12.94% and 17.52 % respectively (see Table 2 ). Table 3 presents the results of the full 2 2 type factorial experiment in the form of mathematical models -regression equations for coded variables, where Y is the level of motor skills development (level of proficiency).
The analysis showed that when teaching the 5 th -6 th grade girls to perform a "running throw of a small ball", the number of repetitions (х 1 ) should be increased to twelve times, and the rest intervals (х 2 ) -reduced to 60 seconds; in the 7 th grade, the number of repetitions (х 1 ) should be brought down to six times and the rest interval (х 2 ) -to 60 seconds. The rest interval (х 2 ) and the relation between the factors х 1 х 2 (the number of repetitions and the rest interval) affect the training of "rope climbing in two sets", "rope climbing in three sets" and a "pullover mount with a swing of one and a pushoff with the other leg". The level of proficiency will be the highest when the exercise is repeated six times with the rest interval of 60 seconds.
discussion
The shaping of the technique of physical exercises performance is an active pedagogical process where certain pedagogical actions and conditions under which the educational process takes place are of substantial significance ; Ivashchenko, Iermakov, Khudolii, Cretu, Marian, & Potop, Vladimir, 2017). The data obtained in the pedagogical experiment show that the number of the exercise repetitions, the rest intervals between the repetitions and the relation between these factors significantly affect the process of motor skills development and supplement the study results obtained by Khudolii & Ivashchenko (2014) , Ivashchenko (2016) , Maria Cuellar-Moreno (2016). The acquisition of the educational material largely depends on the methodology that provides for the optimal correlation between the rest intervals and the number of repetitions, which also finds confirmation Chernenko (2015) . The regression equations analysis shows that the rest interval between the repetitions (х 2 ) has the greatest impact on the process of teaching 5 th -7 th grade girls physical exercises, while the number of repetitions (х 1 ) is somewhat less influential. The relation between these factors (х 1 х 2 ) has a significant weight in the process of teaching "rope climbing in two or three sets" and a "pullover mount with a swing of one and a push-off with the other leg". The obtained data confirm the effectiveness of the full 2 2 type factorial experiment in the study of the effects of the working modes on the efficiency of schoolchildren's training (Khudolii, & Ivashchenko, 2014; Ivashchenko, 2016 A full factorial experiment method gives an opportunity to obtain a mathematical description of the process in some local area of the factor space around the point with the coordinates of the n-dimensional space and to verify the regression model. The regression equations provide a visual representation of the quantitative effect of each factor and their relations on the effectiveness of motor skills development in 5 th -7 th grade girls. The conducted studies allowed to determine the effectiveness and reliability of the 2 2 type factorial experiment plans in the study of the effect of the physical exercises performance modes on the effectiveness of the motor skills development in 5 th -7 th grade girls.
The study results indicate that the chosen step of variation in the factors in the proposed matrix of the factorial experiment plans is sufficient to study the effect of different modes of physical exercises performance on the effectiveness of teaching children and adolescents. These data supplement the information on formation of plans of factorial experiments in the study of the training loads (Cieślicka, & Ivashchenko, 2017 ) and the effectiveness of teaching children and adolescents (Chernenko, 2015; Ivashchenko, 2016; Abdulkhalikova, 2017) .
conclusions
To increase the effectiveness of teaching 5 th -6 th grade girls physical exercises, the number of repetitions in the throwing exercises should be increased to twelve times, and the rest interval should be reduced to 60 seconds. In the 7 th grade, the number of repetitions should be decreased to six times, and the rest intervalto 60 seconds. In the exercises: a "pullover mount with a swing of one and a push-off with the other leg", "rope climbing in two or three sets", the rest intervals should be reduced to 60 seconds and the number of repetitions -to six.
The study results showed that regulation of the number of repetitions and the rest intervals allows to increase the effectiveness of teaching 5 th -7 th grade girls physical exercises. The study was carried out within the topic 13.04 "Modeling of teaching and motor skills development in children and adolescents" (2013-2014) (state registration number: 0113U002102).
